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Available online 29 January 2015AbstractAdnexal torsion is an uncommon gynecological emergency which mostly occurs during productive ages and in adnexa with mass-increasing
pathology or anatomical abnormality. We reported the first known case of torsion of a normal adnexa after a sport-related blunt abdominal
trauma in a pre-pubertal girl. Adnexal torsion can happen in a pre-pubertal girl with normal adnexa. Common laboratory examinations provide
little help and image studies can be suggestive but often not diagnostic. Early gynecological or surgical consultation is recommended in the
context of a high level of clinical suspicion. Early surgical treatment is well codified and should be conservative by laparoscopy as possible.
Copyright © 2015, Taiwan Society of Emergency Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
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Trauma is the most common cause of death and disability
in children ages 1 to 18. Compared to adults, children have a
unique anatomy and physiology. Because of their smaller size
and less developed musculoskeletal systems, children are more
susceptible to multiple and severe injuries. In pediatric pa-
tients, blunt abdominal trauma is the third leading cause of
traumatic death next to head and chest injuries.1 Motor
vehicle-associated injuries and falls are the major causes of
pediatric blunt abdominal injuries.2 The spleen and liver are
the most commonly injured organs, followed by the kidneys,
stomach and intestine, pancreas, and urinary bladder.3
Increasingly, injured children can be successfully treated* Corresponding author. Department of Emergency Medicine, Chiayi
Christian Hospital, 539 Chuan-Hsiau Road, Chiayi City, 60002, Taiwan.
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2211-5587/Copyright © 2015, Taiwan Society of Emergency Medicine. Publishedwith non-operative management if their vital signs remain
stable. Emergent laparotomy is usually left for patients with
uncontrolled hemorrhage, hollow organ perforation, perito-
nitis, or pancreatic injury with ductal disruption.1
Evaluation of children with blunt abdominal trauma is
usually more difficult than adults. Small children cannot pro-
vide a detailed history. Their physical examination is often
difficult and unreliable. Laboratory tests may be suggestive,
but no single test has acceptable positive or negative predictive
values to safely and effectively screen patients with potential
abdominal pathology.4 Point-of-care emergency ultrasound
(EUS) has become a popular screening tool to detect hemo-
peritoneum. Physical examination in combination with EUS
had been reported useful in identifying children at risk for
intra-abdominal injury.5 However, in a recent Cochrane Re-
view, no sufficient evidence was found to justify the use of
EUS in diagnosing patients with suspected abdominal trauma.6
Computed tomography (CT) with and without contrast
enhancement remains the gold standard of diagnosis in bluntby Elsevier Taiwan LLC. All rights reserved.
Fig. 1. Images obtained in the local hospital. (A) Abdominal ultrasound
showed a 6.18 cm  4.92 cm heteroechoic mass in the pelvis. A small amount
of pelvic free fluid was also noted. (B) Abnormal computed tomography scan
showed poor enhancement of the mass (arrowheads), right displacement of the
uterus (U) and a normal left ovary (LO). The pelvic fluid had an attenuation
value of 20e40 Hounsfield units.
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detection of various injuries, the high negative predictive value
can help physicians to discharge a stable child home after a
negative abdominal CT scan.7 However, the high cost and
exposure to ionizing radiation often excludes CT as a
screening tool for children with blunt abdominal trauma.
Herein, we report the case of a pre-pubertal girl who was
involved in a sports-related blunt abdominal trauma. A rarely
reported, but salvageable if treated early, pathology was
diagnosed 3 days after the onset of symptoms.
2. Case report
The patient was an 11-year-old, otherwise healthy, pre-
menarche girl. She fell on her abdomen during vault practice
in a gymnastics lesson at school. The following day, she
developed symptoms of lower abdominal pain, nausea, and
vomiting. She was admitted to a local hospital. For persistent
symptoms, she underwent abdominal ultrasound and CT ex-
aminations on the 3rd day of admission. A 6-cm heterogeneous
mass and a small amount of free fluid in the pelvis were
revealed (Fig. 1). Her parents brought her to our Emergency
Department.
On arrival, she appeared acutely ill. Her vital signs were:
respiration 22 breaths/min, pulse 79 beats/min, blood pressure
91/56 mmHg, and temperature 36.1C. Physical examination
revealed significant tenderness of the lower abdomen with
muscle guarding, but other parts of her abdomen remained
soft. Because her vital signs were stable, emergent magnetic
resonance imaging (MRI) was undertaken to determine the
character of the pelvic mass. An enlarged right ovary with no
perfusion was revealed that suggested ovarian torsion (Fig. 2).
Blood tests were within normal limits with the exception of a
WBC of 12,670/mm3 with 70.5% neutrophils. Results of a
urinalysis showed borderline leukocyte esterase, negative ni-
trite, and 10e15 WBC/hpf in sediment. At surgery, the right
ovary and fallopian tube were swollen and necrotic, with a
twisted pedicle. Salpingo-oophorectomy was performed.
Subsequent histopathological study revealed a congested
hemorrhagic ovary and fallopian tube but no other pathology.
The patient had an uneventful recovery after surgery.
3. Discussion
In female patients with lower abdominal pain after blunt
trauma, the workup for potential abdominal injury is often
done first with EUS and CT. Evaluation of other emergencies
should be undertaken if there is no traumatic injury, or if other
abnormalities are identified. The case should be managed with
gynecological consultation once there are findings suggestive
of gynecologic or obstetric emergency, including adnexal
torsion, as reported in this case.
Adnexal torsion is an uncommon cause of acute abdominal
pain. It is caused by twisting of the ovary, fallopian tube, or
both around a center line consisting of the infundibulopelvic
and utero-ovarian ligaments. The twist compromises circula-
tion and jeopardizes the ovary, fallopian tube or entire adnexa.In addition to having an adverse influence on fertility in young
patients, adnexal torsion might be fatal due to complications of
thrombophlebitis or peritonitis.8 Pediatric adnexal torsion is
rare with an annual incidence reported to be 4.9 per 100,000
among females ages 1 to 20 years in a nationwide cohort
study.9 In this study, only 17% of the cases were younger than
12 years, which is the average of menarche age in the United
States.
Increased ovarian or tube weight and abnormal adnexal
anatomy increase the risk of torsion. Ovarian stimulation,
cysts, tumors, malformation or excessive length of the utero-
ovarian ligament, hydro- or hematosalpinx, and tubal liga-
tion have been reported to encourage adnexal torsion.8
Adnexal torsion commonly occurs in the presence of ovarian
pathology. Sudden body movement during exercise or trauma
might precipitate torsion in an abnormal adnexa. In previous
case reports of sport-related adnexal torsion, ovarian weight-
increasing pathologies were identified.10-12 However, the
case we reported had no torsion-encouraging abnormality.
Fig. 2. (A) Axial fast spin-echo (FSE) T1-weighted magnetic resonance imaging (MRI) showed a 5.0 cm  5.8 cm  5.87 cm right ovary (arrowheads), which was
centrally located in the pelvis between the urinary bladder and rectum. (B) Coronal fast relaxation FSE T2-weighted MRI revealed peripheral displacement of
several hyperintense follicles in the right ovary (arrowhead). (C) Axial gadolinium-enhanced FSE T1-weighted MRI demonstrated poor enhancement of the mass
(asterisk). The deviated uterus (U) and left ovary (LO) had good enhancement.
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otherwise-normal ovary.12,13 First, there was increased room
for the ovary to move and twist due to the relatively small
uterus and disproportionately long utero-ovarian ligaments in
prepubertal girls. Second, there were abrupt changes in intra-
abdominal pressure, and acceleration/deceleration move-
ments associated with the abdominal contusion.
Patients with adnexal torsion often experience sudden-onset
lower abdominal or pelvic pain, typically on one side, but not
in absolutely every case. The pain may radiate to the flank,
back, or groin areas because of the ovarian sensory innerva-
tion. Urinary symptoms are often reported, as well. Gastro-
intestinal complaints, including nausea and vomiting, are
present in the majority of patients.8,14 Lumbar radiation and
urinary or gastrointestinal symptoms might cause confusion
with the differential diagnoses of urolithiasis, urinary tract
infection, gastroenteritis, appendicitis, bowel obstruction, or
mesenteric ischemia in older patients. On physical examina-
tion, a tender, unilateral mass can be palpable in some patients.
Fever and peritoneal signs are not common but can occur in
patients with adnexal necrosis. Although the clinical presen-
tation of adnexal torsion is fairly consistent regardless of the
age of the patient, the differential diagnosis is broad and varies
greatly upon the patient's age.15
In patients presenting with lower abdominal or pelvic pain,
ectopic pregnancy can be excluded by means of a pregnancy
test. Pelvic inflammatory disease in sexually active patients
can be evaluated by endocervical swab. However, routine
laboratory tests cannot further narrow the differential. Ultra-
sound is a useful examination because of its availability and
lack of ionizing radiation. It can be performed quickly, and
provides good visualization of the abdominal and pelvic or-
gans. Grade-scale ultrasound is useful to measure ovarian size
and identify adnexal masses. The most common finding of
ovarian torsion is an enlarged ovary or adnexa mass. One
study in pediatric patients reported a median ovarian volume
12 times that of the unaffected contralateral ovary.16 Doppler
ultrasound provides useful information regarding vascularityand blood flow. However, Doppler sonography is not helpful in
the diagnosis because of the dual blood supply to the ovary. In
the pediatric population, ovarian flow could be detected in up
to 62e64% of patients with ovarian torsion,16,17 and a 45.8%
false positive rate was reported when using of transabdominal
color Doppler ultrasound.18 The sonographic whirlpool sign
has been reported as a pathognomonic sign of torsion19,20;
however, this sign is rarely observed.21 Although the variable
manifestations of color Doppler imaging limits its value in the
diagnosis of adnexal torsion, the absence of flow in clinically
suspected patients has been found to be a good predictor of a
nonviable ovary.19,22
In addition to EUS and CT, MRI might be used for young
or pregnant patients, or for further characterization of the
lesion when the ultrasound or CT results are inconclusive.23 In
addition to the common ultrasound finding of an enlarged
ovary with or without underlying masses, abnormal or absent
enhancement and subacute hemorrhage are better seen with
CT or MRI. Multiplanar MRI or CT reformation might be
helpful to identify the twisted pedicle which is the most spe-
cific feature of adnexal torsion. CT and MRI are also valuable
to identify conditions that mimic torsion, in particular
appendicitis, diverticulitis, hemorrhagic ovarian cysts,
complicated ovarian tumors, necrotic metastases, and ovarian
hyperstimulation syndrome. Some of these mimics are also
risks of torsion. Lack of a twisted pedicle or evidence of
normal ovarian enhancement could decrease the level of sus-
picion for adnexal torsion.23
Most patients with confirmed or suspected adnexal torsion
undergo surgery. Historically, salpingo-oophorectomy has
been performed when the ovary appears necrotic. However, an
increasing number of patients have good functional outcomes
with conservative detorsion and oophoropexy, even with se-
vere ischemia manifested as black-bluish ovaries.24e27
Moreover, no increased incidence of thromboembolic com-
plications was reported after detorsion.26,28 Laparoscopy al-
lows the definitive diagnosis of adnexal torsion and is followed
by treatment. Patients who underwent laparoscopic surgery
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those who underwent laparotomy.29 Considering the good re-
sults concerning definitive diagnosis and shorter hospitaliza-
tion, laparoscopic diagnosis should be performed once adnexal
torsion is suspected. If there are provoking lesions, such as a
large cyst, resection of the lesion is rational, followed by
detorsion and oophoropexy. Although malignancy must be
considered in adnexal torsions of menopausal patients,30 it is
rare in pediatric patients.31 Frozen section analysis can be
performed if an ovarian malignancy is suspected during the
surgery.
Adnexal torsion, though rare in pre-pubertal girls, can
occur when there are torsion-encouraging adnexal lesions.
Torsion of a normal adnexa after a sports injury in a prepu-
bertal girl, to our knowledge, has not yet been reported. A
history of preceding trauma, as in the case of our patient,
might make the diagnosis more difficult. During the process of
differential diagnosis, common laboratory examinations pro-
vide little help. Imaging studies can be suggestive but are often
not diagnostic. Early gynecological or surgical consultation is
essential in the context of a high level of clinical suspicion.
When adnexal torsion is suspected, early surgical treatment is
well codified and should be conservative with laparoscopy
whenever possible.
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